Right-sided, congenital diaphragmatic hernia is not common but accounts for about 20% of all congenital diaphragmatic hernia. It sometimes has serious complications, such as intrathoracic kidney and hepatic pulmonary fusion.
The patient's mother was referred to our institute at 33 weeks of gestation because her baby was suspected to have a right congenital diaphragmatic hernia. Fetal ultrasonography and fetal MRI ( Figure  1a , b) were taken; R-CDH was confirmed with right intrathoracic kidney and careful follow-up was initiated. At 38 weeks and 4 days of gestational age the female patient was born at 2,780 g birth weight and intensive care was started by the neonatologists in the neonatal care unit. A plain chest X-ray showed that the right thoracic space was occupied by the right lobe of the liver and the right lung was severely compressed (Figure 1c ). Ultrasound examination revealed that the right lobe of the liver was prolapsed into the right thoracic space, the hepatic veins were draining directly into the right atrium and the inferior vena cave was defective at the retro-hepatic part. The first operation was performed at 1 day old, using an abdominal approach with a right upper transverse incision. The ventral rim of the diaphragm was formed by muscle but the postero-lateral rim was composed of a very thin membrane. This part of the membrane was biopsied, the right lobe of the liver was maneuvered into the abdominal cavity and the membranous diaphragm was taken in by non-absorbable sutures. The severe pulmonary hypertension gradually subsided but artificial respiratory care was needed for one month. The liver prolapsed again into the right thorax and a chest CT was taken to confirm recurrence of the hernia and the conformation of the great vessels around the liver. The right hepatic vein drained directly into the right atrium at the level of the 9 th rib (Figure 1d ) and the right lobe of the liver and right kidney had again prolapsed into right thoracic space ( Figure  1e ). We decided to operate again to repair the hernia using a right thoracotomy. Thoracotomy was performed at the seventh intercostal space. Severe adhesion was seen between the upper and middle lobes of the right lung and the prolapsed liver (Figure 2a ). After dissecting these adhesions, one striated connection was seen between the right lung and the postero-lateral part of diaphragm ( Figure 2b ) and a massive air leak was detected after its dissection. This structure was the right lower bronchus and airless lung tissue was found just above the postero-lateral membranous diaphragm (Figure 2c ). The adhesion of this structure was severe but was dissected bluntly and a right lower lobectomy was carried out. After this procedure, the right lobe of the liver and intrathoracic kidney were easily maneuvered into the abdominal cavity. The repair of the diaphragm was carried out using Gore-tex R sheet (Figure 1f ). The postoperative course was uneventful and the patient was extubated.
The final diagnosis of the patient was right-sided congenital diaphragmatic hernia with intrathoracic kidney and hepatic pulmonary fusion. Pathological examination of the biopsied membranous diaphragm revealed no detectable muscle tissue but nests of Hep-1 positive hepatocytes and keratin-7 positive bile duct cells were seen (Figure 3a, b, c) . These findings suggest that some hepatic tissues had migrated into the pleuroperitoneal membrane during the early gestational age. The resected right lower lung had collapsed but was composed of a normal bronchus and lung tissues and no liver tissue was detected (Figure 3d , e, f).
Discussion
R-CDH is relatively rare but some characteristics, including its mortality and morbidity rates, were reported recently [1] [2] [3] [4] . As seen in this case report, R-CDH may sometimes have rare and problematic complications.
Hepatic pulmonary fusion was first reported by Katz et al. in 1998[7] and 17 cases have been reported in the English literature [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Among these, 6 patients died and the prognosis is poor [7, 8, 10, 13, 18] .
Recurrence of the hernia was experienced in many cases and well planned treatment may be needed [11] [12] [13] . Pulmonary resection or partial hepatectomy were required in some cases [8, 9, 11, 13, 16] . The absence of a mediastinal shift or ipsilateral mediastinal shift was reported as a characteristic feature of some cases [8, 9] but this depends on the right diaphragmatic formation and right pulmonary hypoplasia and is not always seen [17] . Airway connection of the affected lung tissue to the right bronchus or trachea was reported in some papers [7, 8, 10] and, in our case, airway injury occurred in the second operation. In these complicated cases, lobectomy of the right lung or total right lung resection is mandatory to prevent postoperative complications. In addition, aberrant arteries or veins related to the right lung were seen in some cases, which suggests abnormal lung development, similar to pulmonary sequestration. In our case, the hepatic veins drained directly into to the right atrium and this suggests a close relationship between the liver tissue and the intrathoracic and mediastinal viscera. The biopsied membranous diaphragm contained small nests of hepatocytes and bile duct cells in our case and this finding was never reported before and strongly suggests the close connection of the diaphragm and liver at the early gestational age. It is quite difficult to diagnose this situation prior to surgery but several characteristics mentioned above may provide a reason to suspect the problem. In some cases, MRI or CT were helpful to detect this anomalous adhesion [9, 13, 14, 16] . Hepatic pulmonary fusion sometimes needs pulmonary resection and, if possible, it is recommended to repair the hernia via the thoracic or thoraco-abdominal approach to attain a good operative field [11, [13] [14] [15] 17] .
Intrathoracic kidney also is a rare variation and is sometimes seen in diaphragmatic hernia [5, 6] . Right-sided hernia is more frequently complicated with this situation than left-sided hernia. This variation is usually asymptomatic and, when encountered during repair of the diaphragmatic hernia, the reduction of the kidney to the abdominal space is not difficult and usually causes little problem [5, 6] .
The combined complication of hepatic pulmonary fusion and intrathoracic kidney is rare and our case is the first report. In this case, the ventral rim of the diaphragm was formed by muscle tissue but the postero-lateral diaphragm was composed only of a very thin membrane and this suggested poor development of the dorsal part of diaphragm, in other words, poor development of pleuroperitoneal fusion. This malformation may have caused prolapse of both the liver and kidney into the dorsal thoracic space and finally resulted in intrathoracic kidney and hepatic pulmonary fusion at the same time, early in the gestational period.
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